. The five varieties of O. acuminata have been recorded as endemic and highly endangered species in China (SEPA and IBCAS, 1987) . Therefore, investigating the levels and distribution of genetic diversity will be vital for the conservation and management strategies of this species. Xu et al. (2012) and Lu et al. (2014) reported eight and nine polymorphic microsatellite primers developed from two and three populations of O. acuminata var. acuminata, respectively. The two studies applied the Fast Isolation by AFLP of Sequences COntaining repeats (FIASCO) technique. However, when we tested these primers, we found low (<50%) amplification efficiency from our tests, in which only eight primers were successfully amplified in O. acuminata var. jingxiensis. Hence, more effective simple sequence repeat (SSR) markers are needed for this group. Here, 16 novel SSR markers were developed from transcriptomic analysis of O. acuminata var. jingxiensis. Subsequently, marker validation tests were conducted on individuals from three populations of O. acuminata var. jingxiensis, and transferability tests were performed on five individuals from each of the other four varieties of O. acuminata.
METHODS AND RESULTS
Living individuals of O. acuminata var. jingxiensis were sampled from Jingxi, Guangxi Province, China, and transplanted in a greenhouse at Wuhan Botanical Garden, Chinese Academy of Sciences. Total RNA was extracted from fresh leaves using RNAiso Plus (TaKaRa Biotechnology Co., Dalian, China) following the manufacturer's instructions. Quality control and library preparation were Li et al. (2017) . The cDNA library was constructed and sequenced using the Illumina HiSeq X Ten (Illumina, San Diego, California, USA) to produce 150-bp paired-end reads. The generated raw reads were subjected to the stringent filtering process, and a total of 53,865,436 clean reads were generated and assembled de novo into 77,758 contigs (N50 = 1473 bp) using Trinity (version trnityrnaseq_r2012-10-05; Grabherr et al., 2011) with its default parameters. Raw transcriptome data were deposited in the National Center for Biotechnology Information (NCBI) Short Read Archive (SRA; BioProject no. PRJNA404046, BioSample no. SAMN07629055).
SSRs were detected using the perl script MISA (Thiel et al., 2003) with default settings. A total of 6376 SSRs were identified. Among them, trinucleotide repeats (2490, 39.05%) were the most common, followed by dinucleotide repeats (2306, 36.17%), and tetra-, penta-, and hexanucleotide repeats constituted 24.78%. Subsequently, all SSRs were selected for primer design using Primer3 software (Rozen and Skaletsky, 1999) . Primer pairs were selected based on the optimum length of 20 bp (18-27 bp), annealing temperatures of 55-65°C (optimal temperature = 60°C), and a product size range of 100-300 bp. Finally, 3794 novel primer pairs were successfully designed for the same Note: A = number of alleles; H e = expected heterozygosity; H o = observed heterozygosity; N = number of samples. a Locality and voucher information are provided in Appendix 1. * Significant deviation from Hardy-Weinberg equilibrium (P < 0.001).
number of SSR loci, out of which 60 loci were randomly selected for further amplification tests, including the degree of polymorphism, in 52 samples from three populations of O. acuminata var. jingxiensis (Appendix 1). These samples were collected across the range of the species in China. A total of 62 individuals of O. acuminata var. jingxiensis were sampled, including 10 samples that were used to check cross-varietal amplification, while only five individuals were sampled from each of the other remaining varieties. Total genomic DNA was extracted from the dry leaves using the Plant Genomic DNA Isolation Kit (Tiangen, Beijing, China). To filter the SSR primers, preliminary tests were conducted on three individuals from each population using all 60 primer pairs. PCR amplifications were carried out following Gichira et al. (2017) , with an annealing temperature of 55°C. The PCR products were detected by 2% agarose gel electrophoresis to assess if the expected size was produced for each primer. Sixteen of the 60 tested primer pairs were selected based on PCR amplification success rate and band length difference. The forward primer of each pair was labeled with FAM fluorescent dye ( Table 1) . The modified PCR reactions were similarly conducted following the same protocol, and the products were analyzed on an ABI 3730 DNA Analyzer (Applied Biosystems, Foster City, California, USA) with an internal size standard (GeneScan 500 LIZ; Applied Biosystems). The allele sizes were assessed by GeneMapper 3.0 (Applied Biosystems). GenAlEx 6.5 (Peakall and Smouse, 2012) was used to calculate the deviation from Hardy-Weinberg equilibrium, number of alleles, and observed and expected heterozygosity.
The results showed that the number of alleles ranged from one to eight with a mean of 2.896. The observed and expected heterozygosity ranged from 0.000 to 1.000 and 0.000 to 0.793, respectively (Table 2) . Fourteen loci showed significant deviations from Hardy-Weinberg equilibrium (P < 0.001). Twenty individuals from four varieties (O. acuminata var. acuminata, O. acuminata var. crispa, O. acuminata var. lunanensis, and O. acuminata var. songmingensis) and 10 samples of O. acuminata var. jingxiensis from different populations were used to check the transferability of the 16 markers. Out of the 16 loci, 13 were successfully amplified in O. acuminata var. acuminata, and 12 amplified in each of the other three varieties of O. acuminata (Table 3) .
CONCLUSIONS
The 16 SSR markers developed here will facilitate further study on genetic variation in O. acuminata. Successful crosstransferability tests of the newly developed markers were conducted among varieties of O. acuminata. Therefore, these primers are crucial for further molecular research on O. acuminata to provide appropriate genetic information for their effective conservation. Note: N = number of individuals. a Voucher specimens from all populations were deposited in the herbarium of the Wuhan Botanical Garden (HIB), Chinese Academy of Sciences, Wuhan, Hubei Province, China.
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